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DESCRIPTION 



RADIO CHANNEL ASSIGNMENT JUDGEMENT METHOD AND RADIO 
CHANNEL CONTROL DEVICE IN MOBILE COMMUNICATION SYSTEM 

TECHNICAL FIELD 

The present invention relates to a radio channel 
assignment judgement method and a radio channel control 
device in a mobile communication system using an autonomous 
distributed type channel selection scheme in which whether 
an assignment of a frequency is possible or not is Judged 
according to a receiving level of a level measurement 
channel at a mobile station in a mobile communication 
network, and to a radio channel assignment judgement method 
and a radio channel control device in a mobile 
communication system using an autonomous distributed 
control type channel selection scheme in which a plurality 
of radio channels are formed in a radio carrier by time 
division multiplexing the radio carrier and the radio 
channels are assigned respectively to a plurality of mobile 
stations . 

BACKGROUND ART 

The frequency assignment in the Personal Digital 
Cellular (PDC) scheme by which services are currently 
provided in Japan can be operated by the following two 
methods. One is the Fixed Channel Assignment (FCA) scheme. 
This is a scheme in which propagation characteristics and 
traffic distributions are estimated in advance using actual 
measurements or theoretical calculations, and frequencies 
are arranged to each base station fixedly such that a 
required CIR for frequency assignment is satisfied at an 
area edge . 



Another one is the Dynamic Channel Assignment (DCA) 
scheme. This is a scheme in which a common frequency that 
is available to all base stations is provided in the 
system, and this frequency is assigned in the case where 
there is no unused frequencies for the FCA. Unlike the FCA, 
the DCA is a scheme for assigning" frequencies adaptively 
according to a state of frequency utilization in the 
surrounding at a time of assignment. 

As described, the FCA arranges frequencies on an 
assumption that a frequency will be assigned to a mobile 
station at an area edge, whereas the DCA Judges whether an 
assignment is possible or not according to the identical 
frequency interference condition at the base station and 
the mobile station at a time of assignment in general so 
that it is expected to have a good frequency reuse 
efficiency but it has a problem in that a communication 
quality can be largely affected in conjunction with a 
change of the radio signal propagation environment 
depending on a moving direction of the mobile station after 
the assignment. 

For example, a mobile station to which a frequency is 
assigned by the DCA immediately below the base station will 
have a high receiving level for desired signals from the 
base station, so that the assignment is possible even when 
the identical frequency interference level is high. 
However, if this mobile station moves away from the base 
station after the assignment, the receiving level of the 
desired signals will obviously decrease so that there is a 
possibility for becoming more easily affected by the 
identical frequency interference. 

On the other hand, in the case of carrying out the 
radio channel assignment by the autonomous distributed type 
DCA in the TDMA scheme, there is a need for a mobile 
station of the second call in the identical radio carrier 
to measure the interference level by specifying a slot, but 
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it is difficult to measure the interference level of the 
assignment candidate radio channel before establishing 
synchronization with the base station, so that the 
assignment is made without measuring the interference level 
in general. For this reason, it is currently customary to 
adopt the operation in which a margin with respect to the 
required CIR (Carrier-to-interference Ratio) for assignment 
is set large at a time of assigning the first call such 
that the mobile stations of the second and subsequent calls 
can be connected even under the worst condition. 

As described, in the conventional TDMA mobile 
communication scheme, the radio channel is assigned by 
setting a margin with respect to the required CIR for 
assignment large at a time of assigning the radio channel 
to the first call such that the mobile stations of the 
second and subsequent calls can be connected even under the 
worst condition, rather than measuring the interference 
level with respect to the mobile station of the second call 
in the identical radio carrier, so that there is a problem 
in that the frequency utilization efficiency is degraded. 

DISCLOSURE OF THE INVENTION 

An object of the present invention lies in providing a 
radio channel assignment Judgement method and a radio 
channel control device in a mobile communication system, 
capable of preventing a rapid tolerance degradation with 
respect to the identical frequency interference associated 
with a degradation of a receiving level of a communication 
channel that is caused, for example, by a moving of the 
mobile station. 

Also, another object of the present invention lies in 
providing a radio channel assignment judgement method and a 
radio channel control device in a mobile communication 
system, which can assign radio channels of a stable quality 
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to mobile stations of the second and subsequent called 
without causing any degradation of the frequency 
utilization frequency in the autonomous distributed control 
type channel selection scheme of the TDMA mobile 
communication scheme . 

The present invention provides, in a radio channel 
control device of a mobile communication system using an 
autonomous distributed type channel selection scheme in 
which whether an assignment of a frequency/radio channel is 
possible or not is judged according to a receiving level of 
a level measurement channel at a mobile station, a radio 
channel assignment Judgement method characterized by: 
storing and managing an optimal carrier-to-interference 
ratio (CIR) to be used as a threshold in Judging whether 
the assignment of the frequency/radio channel is possible 
or not, in correspondence to each value that can be taken 
by the receiving level of the level measurement channel at 
the mobile station, in a table in advance; receiving a 
communication request and a measurement result of the 
receiving level of the level measurement channel in a radio 
zone that is a target of the communication request, that 
are transmitted from the mobile station at a time of making 
the communication request; and adaptlvely selecting the 
optimal carrier-to-interference ratio (CIR) that is 
corresponding to a received receiving level measurement 
result from said table, and Judging whether the assignment 
of the frequency/radio channel is possible or not according 
to a selected carrler-to-lnterf erence ratio (CIR) . 

Also, the present invention is characterized by 
selecting an unused assignment candidate frequency/radio 
channel, requesting the mobile station to measure an 
interference receiving level of a selected assignment 
candidate frequency/radio channel and transmit a 
measurement result of the interference receiving level. 
Judging whether a received Interference receiving level 
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satisfies the optimal carrier-to-interference ratio (CIR) 
selected from said table or not. and assigning the selected 
assignment candidate frequency/radio channel if the 
received interference receiving level satisfies the optimal 
carrier-to-interference ratio (CIR) selected from said 
table, when the coimnunication request and the measurement 
result of the receiving level of the level measurement 
channel are received from the mobile station. 

The present invention further provides a radio channel 
control device of a mobile communication system using an 
autonomous distributed type channel selection scheme in 
which whether an assignment of a frequency/radio channel is 
t3 possible or not is judged according to a receiving level of 

a level measurement channel at a mobile station, the radio 
^ channel control device characterized by having: a table for 

J storing and managing an optimal carrier-to-interference 

ratio (CIR) to be used as a threshold in judging whether 
the assignment of the frequency/radio channel is possible 
or not, in correspondence to each value that can be taken 
ri by the receiving level of the level measurement channel at 

W the mobile station, in advance; a reception unit for 

y receiving a communication request and a measurement result 

of the receiving level of the level measurement channel in 
a radio zone that is a target of the communication request, 
that are transmitted from the mobile station at a time of 
making the communication request; and a Judgement unit for 
adaptively selecting the optimal carrier-to-interference 
ratio (CIR) that is corresponding to a received receiving 
level measurement result from said table, and judging 
whether the assignment of the frequency/radio channel is 
possible or not according to a selected carrier-to- 
interference ratio (CIR) . 

Also, the present invention is characterized by 
further having an assignment unit for selecting an unused 
assignment candidate frequency/radio channel, requesting 
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the mobile station to measure an interference receiving 
level of a selected assignment candidate frequency/radio 
channel and transmit a measurement result of the 
interference receiving level, judging whether a received 
interference receiving level satisfies the optimal carrier- 
to-interference ratio (CIR) selected from said table or 
not, and assigning the selected assignment candidate 
frequency/radio channel if the received interference 
receiving level satisfies the optimal carrier-to- 
interference ratio (CIR) selected from said table, when the 
communication request and the measurement result of the 
receiving level of the level measurement channel are 
received from the mobile station. 

The present invention further provides, in a radio 
channel control device of a mobile communication system 
using a TDMA mobile communication scheme in which a 
plurality of radio channels are formed in a radio carrier 
by time division multiplexing the radio carrier and each 
one of a plurality of mobile stations uses a respective 
radio channel, a radio channel assignment Judgement method 
characterized by: receiving a communication request and a 
measurement result of a receiving level of a level 
measurement channel in a radio zone that is a target of the 
communication request, that are transmitted from one mobile 
station at a time of making the communication request; and 
Judging whether there is another mobile station that is 
carrying out communication by a radio channel in an 
identical radio carrier as a radio channel to be assigned 
to said one mobile station or not, and if there is said 
another mobile station, selecting an unused assignment 
candidate radio channel while comparing a control frequency 
receiving level in a radio zone used for communication at 
said another mobile station and the receiving level of the 
level measurement channel at said one mobile station, and 
Judging an assignment of a radio channel to said one mobile 
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station according to a comparison result. 

Also, the present invention is characterized in that 
the Judging step makes a request to said another mobile 
station to measure the control frequency receiving level in 
the radio zone used for communication and transmit a 
measurement result of the control frequency receiving 
level, receives the control frequency receiving level 
measured and transmitted by said another mobile station in 
response to the request, and compares a received control 
frequency receiving level and the receiving level of the 
level measurement channel at said one mobile station. 

Also, the present Invention is characterized by 
assigning a selected unused assignment candidate radio 
channel to said one mobile station, if the receiving level 
of the level measurement channel at said one mobile station 
is greater than the control frequency receiving level in 
the radio zone used for communication at said another 
mobile station by a prescribed value or more at the judging 
step . 

The present invention further provides a radio channel 
control device of a mobile communication system using a 
TDMA mobile communication scheme in which a plurality of 
radio channels are formed in a radio carrier by time 
division multiplexing the radio carrier and each one of a 
plurality of mobile stations uses a respective radio 
channel, a radio channel control device characterized by 
having: a reception unit for receiving a communication 
request and a measurement result of a receiving level of a 
level measurement channel in a radio zone that Is a target 
of the communication request, that are transmitted from one 
mobile station at a time of making the communication 
request; and a judgement unit for judging whether there is 
another mobile station that is carrying out communication 
by a radio channel in an identical radio carrier as a radio 
channel to be assigned to said one mobile station or not, 
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and if there is said another mobile station, selecting an 
unused assig-nment candidate radio channel while comparing a 
control frequency receiving level in a radio zone used for 
communication at said another mobile station and the 
receiving level of the level measurement channel at said 
one mobile station, and judging an assignment of a radio 
channel to said one mobile station according to a 
comparison result . 

Also, the present invention is characterized in that 
the judgement unit makes a request to said another mobile 
station to measure the control frequency receiving level in 
the radio zone used for communication and transmit a 
measurement result of the control frequency receiving 
level, receives the control frequency receiving level 
measured and transmitted by said another mobile station in 
response to the request, and compares a received control 
frequency receiving level and the receiving level of the 
level measurement channel at said one mobile station. 

Also, the present invention is characterized by 
further having an assignment unit for assigning a selected 
unused assignment candidate radio channel to said one 
mobile station, if the receiving level of the level 
measurement channel at said one mobile station is greater 
than the control frequency receiving level in the radio 
zone used for communication at said another mobile station 
by a prescribed value or more at the judgement unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig, 1 is a block diagram showing a configuration of a 
mobile station in a mobile communication system of the 
first and second embodiments of the present invention. 

Fig. 2 is a block diagram showing a configuration of a 
base station in a mobile communication system of the first 
embodiment of the present invention. 
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Fig. 3 is a block diagram showing a configuration of a 
radio channel control device In a mobile communication 
system of the first embodiment of the present Invention, 

Fig. 4 is a diagram showing a configuration of a 
required CIR for frequency assignment table managed in a 
table management unit in the 'radio channel control device 
of Fig. 3. 

Fig. 5 Is a flow chart showing a processing procedure 
of a radio channel assignment judgement method in a mobile 
communication system of the first embodiment of the present 
invention. 

Fig. 6 is a block diagram showing a configuration of a 
base station in a mobile communication system of the second 
embodiment of the present invention. 

Fig. 7 is a block diagram showing a configuration of a 
radio channel control device in a mobile communication 
system of the second embodiment of the present invention. 

Fig. 8 is a flow chart showing a processing procedure 
of a radio channel assignment judgement method in a mobile 
communication system of the second embodiment of the 
present Invention, 

BEST MODE FOR CARRYING OUT THE INVENTION 

First, with references to Fig. 1 to Fig. 5, the first 
embodiment of a radio channel assignment judgement method 
and a radio channel control device of the present invention 
will be described. 

Fig. 1 shows a configuration of a mobile station (MS) 
1 in a mobile communication system of the first embodiment 
of the present invention. The mobile station 1 of Fig. 1 
comprises: a radio unit 11 for carrying out 
modulation/demodulation and encoding/decoding of 
transmission/reception signals in the mobile station 1; a 
received signal analysis unit 12 for analyzing whether a 
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signal received from a base station Is a level measurement 
request or a frequency assignment signal; a level 
measurement unit 13 for measuring a downlink receiving 
level from the base station to the mobile station 1; and a 
transmission control unit 14 for carrying out a 
transmission control when a transmission signal is 
generated as a result of an analysis by the received signal 
analysis unit 12 or the level measurement unit 13 or when a 
transmission signal is generated by a signal generation 
unit (not shown) inside the mobile station 1. More 
specifically, the level measurement unit 13 measures a 
level of a frequency or a control frequency specified by a 
radio channel control device that is connected to the base 
station . 

Fig. 2 shows a configuration of a base station (BS) 2 
to be connected with the mobile station 1 shown in Fig. 1 
in the mobile communication system of the first embodiment. 
The base station 2 of Fig. 2 comprises: a radio unit 21 for 
carrying out modulation/demodulation and encoding/decoding 
of transmission/reception signals of the base station with 
respect to a radio section; a transmission and reception 
unit 22 connected to a radio channel control device, for 
carrying out transmission/reception of signals with the 
radio channel control device; a received signal analysis 
unit 23 for analyzing signals from the radio unit 21 and 
the transmission and reception unit 22; a frequency 
assignment unit 24 for assigning a notified frequency to 
the mobile station 1 when the received signal is analyzed 
as a frequency assignment signal from the radio channel 
control device at the received signal analysis unit 23; and 
a transmission control unit 25 for carrying out a 
transmission control when the received signal is analyzed 
as a level measurement request signal from the radio 
channel control device to the mobile station 1 or as a 
level measurement information from the mobile station 1 to 
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the radio channel control device at the received signal 
analysis unit 23. 

Fig. 3 shows a configuration of a radio channel 
control device 30 to which the base station 2 shown in Fig. 
2 is connected through the transmission and reception unit 
22 in the mobile communication system of the first 
embodiment. The radio channel control device 30 of Fig. 3 
comprises: a transmission and reception unit 31 for 
carrying out transmission/reception of signals with the 
base station 2; a received signal analysis unit 32 for 
judging whether a signal from the base station 2 that is 
received at the transmission and reception unit 31 is a 
frequency assignment request or a level measurement 
information; a control unit 33 for Judging whether there is 
any unused frequency for DCA or not with respect to the 
frequency assignment request that is given from the 
received signal analysis unit 32, and determining a 
required CIR for assignment from the level measurement 
information given from the received signal analysis unit 
32; a table management unit 34 for managing a used 
frequency table and a required CIR for frequency assignment 
table to be used by the control unit 33; a frequency 
assignment Judgement unit 35 for Judging whether it is 
possible to assign an assignment candidate frequency 
selected by the control unit 33 or not; a frequency 
assignment unit 36 for carrying out a frequency assignment 
according to a result of the frequency assignment judgement 
unit 35; and a transmission control unit 37 for carrying 
out a transmission control of a level measurement request 
signal for the mobile station 1 that is generated at a time 
of the judgement by the frequency assignment Judgement unit 
35. Note that the required CIR for assignment to be used at 
a time of the Judgement at the frequency assignment 
judgement unit 35 is acquired from the control unit 33, and 
the downlink receiving level information is acquired from 
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the received signal analysis unit 32. 

Fig-. 4 shows a configuration of the required CIR for 
frequency assig:nment table that is managed by the table 
management unit 34. In the required CIR for frequency 
assignment table shown in Fig. 4, a value of an optimal 
required CIR for frequency assignment is stored and managed 
in correspondence to a value of the receiving level of the 
level measurement channel that is acquired from the mobile 
station 1. 

Next, with reference to Fig. 5, a processing procedure 
of the radio channel assignment judgement method in the 
first embodiment, or more specifically an operation of the 
radio channel control device 30 will be described. 

At a time of making a communication request, the 
mobile station 1 measures a receiving level of a level 
measurement channel in a radio zone (area) in which the 
communication request is to be made, and transmits the 
communication request along with this measurement result to 
the mobile communication network. When the communication 
request from the mobile station 1 is received along with 
the measurement result of the receiving level of the level 
measurement channel, the base station 2 transmits these 
communication request and receiving level measurement 
result to the radio channel control device 30 through the 
transmission and reception unit 22. 

When the above described communication request and 
j-eceiving level measurement result are received, the radio 
channel control device 30 first checks whether there is any 
unused frequency for DCA or not (step SI). In the case 
where there is no unused frequency for DCA, a frequency 
search in that area is finished (step SIO) . In the case 
where there is an unused frequency for DCA, an assignment 
candidate frequency for DCA is selected (step S2) . 

The radio channel control device 30 refers to the 
required CIR for frequency assignment table of the mobile 
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station 1 shown in Fig. 4 according to a value of the 
receiving level measurement result of the level measurement 
channel at the mobile station 1 that is received along with 
the above described communication request, and selects a 
required CIR for assignment corresponding to a value of 
that receiving level measurement result (step S3) . 

Next, the radio channel control device 30 makes an 
interference receiving level measurement request for the 
above described assignment candidate frequency with respect 
to the mobile station 1, and acquires its value (step S4) . 
Then, the radio channel control device 30 judges whether a 
value of this acquired interference receiving level 
measurement result satisfies the required CIR for 
assignment that is selected from the required CIR for 
frequency assignment table at the step S3, or not (step 
SB) . In the case where that Interference receiving level 
measurement result satisfies the required CIR for 
assignment, this frequency is assigned (step S6) . Also, in 
the case where that interference receiving level 
measurement result does not satisfy the required CIR for 
assignment, whether there is any unused frequency or not is 
checked further (step S7) , and if there is an unused 
frequency, an assignment candidate frequency for DCA is 
selected (step S8) and the operation returns to the step S4 
to carry out the same processing. Such a frequency search 
is repeated until an assignment possible frequency can be 
found, and if an assignment possible frequency is found and 
that frequency satisfies the required CIR for assignment 
then than frequency is assigned, whereas if there is no 
unused frequency or no frequency that satisfies the 
required CIR for assignment, the frequency search in that 
area is finished (step 89). 

By carrying out the above processing, it becomes 
possible to realize the frequency assignment that accounts 
for a tolerance with respect to the identical frequency 
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Interference after the frequency assig:nment . 

As described above, according to the first embodiment 
of the present invention, the radio channel control device 
is storing: and managing the optimal required CIR for 
frequency assignment in correspondence to the receiving 
level of the level measurement channel at the mobile 
station in a table, and upon receiving the communication 
request from the mobile station along with the receiving 
level measurement result, adaptlvely selects the optimal 
required CIR for frequency assignment that is corresponding 
to this receiving level measurement result from the table, 
and judges whether the assignment of the frequency is 
possible or not according to this selected required CIR for 
frequency assignment, so that it becomes possible to 
prevent a rapid tolerance degradation with respect to the 
identical frequency Interference associated with a 
degradation of the desired signal receiving level of a 
communication channel that is caused, for example, by a 
moving of the mobile station to which the frequency is 
assigned at a location where the downlink receiving level 
is high. 

Note that, in the above description, the first 
embodiment has been described as a method and a device for 
carrying out the frequency assignment judgement, but it is 
also possible to realize a method and a device for carrying 
out a radio channel assignment judgement by replacing a 
frequency with a radio channel in the above description. 

Next, with references to Fig. 6 to Fig. 8, the second 
embodiment of a radio channel assignment judgement method 
and a radio channel control device of the present invention 
will be described. 

In the mobile communication system of the second 
embodiment of the present invention, the configuration of 
the mobile station 1 is the same as that shown in Fig. 1. 
However, in the second embodiment, the radio unit 11 
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carries out modulation/demodulation and encoding'/decoding- 
of transmission/reception signals in the mobile station, 
the received signal analysis unit 12 analyzes whether a 
signal received at the radio unit 11 is a level measurement 
request signal or a radio channel assignment signal, the 
level measurement unit 13 for measuring a downlink 
receiving level measures a receiving level of a radio 
channel or a control frequency specified by the radio 
channel control device, and the transmission control unit 
14 carries out a transmission control when a transmission 
signal is generated as a result of an analysis by the 
received signal analysis unit 12 or the level measurement 
unit 13 or when a transmission signal is generated by a 
signal generation unit inside the mobile station. 

Fig. 6 shows a configuration of a base station 4 to be 
used together with the mobile station 1 shown in Fig. 1 in 
the mobile communication system of the second embodiment. 
The base station 4 of Fig. 6 comprises: a radio unit 41 for 
carrying out modulation/demodulation and encoding/decoding 
of transmission/reception signals of the base station with 
respect to a radio section; a transmission and reception 
unit 42 for carrying out transmission/reception of signals 
with the radio channel control device; a received signal 
analysis unit 43 for analyzing signals from the radio unit 
41 and the transmission and reception unit 42; a radio 
channel assignment unit 44 for assigning a notified radio 
channel to the mobile station 1 when the received signal is 
analyzed as a radio channel assignment signal from the 
radio channel control device at the received signal 
analysis unit 43; and a transmission control unit 45 for 
carrying out a transmission control when the received 
sig-nal is analyzed as a level measurement request signal 
from the radio channel control device to the mobile station 
1 or as a level measurement signal from the mobile station 
1 to the radio channel control device at the received 
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signal analysis unit 43. 

Fig. 7 shows a configuration of a radio channel 
control device 50 to which the base station 4 shown in Fig. 
6 is connected through the transmission and reception unit 
42 in the mobile communication system of the second 
embodiment. The radio channel control device 50 of Fig. 7 
comprises: a transmission and reception unit 51 for 
carrying out transmission/reception of signals with the 
base station 4; a received signal analysis unit 52 for 
judging whether a signal received at the transmission and 
reception unit 51 is a radio channel assignment request for 
the second call or a level measurement information; a 
control unit 53 for judging whether there is any unused 
radio channel in the currently used radio carrier or not 
and whether there is an unused radio carrier or not when it 
is Judged as the radio channel assignment request for the 
second call as a result of the analysis by the received 
signal analysis unit 52, a table management unit 54 for 
managing a used radio channel table to be used by the 
control unit 53; a radio channel assignment judgement unit 
55 for judging whether it is possible to assign an 
assignment candidate radio channel selected by the control 
unit 53 or not according to the level measurement 
information received at the received signal analysis unit 
52; a radio channel assignment unit 56 for carrying out a 
radio channel assignment according to a result of the radio 
channel assignment judgement unit 55; and a transmission 
control unit 57 for carrying out a transmission control of 
a level measurement request signal for the mobile station 1 
that is generated at a time of the judgement by the radio 
channel assignment judgement unit 55, Note that, in the 
case where the judgement result at the radio channel 
assignment Judgement unit 55 indicates that the assignment 
is not possible, the control unit 53 notifies this fact and 
requests an extraction of a assignment candidate radio 
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channel again. 

Next, with reference to Fig:. 8, a processing procedure 
of the radio channel assignment Judgement method in the 
second embodiment, or more specifically an operation of the 
radio channel control device 50 will be described. 

At a time of making a communication request, the 
mobile station 1 measures a receiving level of a level 
measurement channel in a radio zone (area) in which the 
communication request is to be made, and transmits the 
communication request along with this measurement result to 
the radio channel control device 50 through the base 
station 4. When the communication request from the mobile 
station 1 is received along with the receiving level 
measurement result of the level measurement channel, the 
radio channel control device 50 judges whether a radio 
carrier for DCA (Dynamic Channel Assignment) is already 
assigned in that are or not, that is whether there is 
another mobile station that is carrying out communication 
using a radio channel in the identical radio carrier as a 
radio channel to be assigned to the above described mobile 
station 1 or not (step Sll) . In the case where a radio 
carrier for DCA is not assigned, an assignment of a radio 
channel to the first call is carried out with respect to 
that mobile station 1 by using a new radio carrier for DCA 
(step S19). Note that, in this assignment of a radio 
channel to the mobile station of the first call, the radio 
channel control device 50 that received the communication 
request from the mobile station 1 selects an assignment 
candidate radio channel and carries out the assignment when 
this selected radio channel satisfies the required CIR for 
assignment at the base station 4 and the mobile station 1. 

Also, in the case where a radio channel for DCA is 
already assigned to the another mobile station of the first 
call by the judgement at the step Sll, whether there is an 
unused radio channel in the already assigned radio carrier 
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or not IS judged (step S12) , In the case where there is an 
unused radio channel, an unused assignment candidate radio 
channel for that mobile station 1 is selected by regarding 
that mobile station 1 as the mobile station of the second 
call (step S13) . 

Then, a control frequency receiving level LI in the 
radio zone used for communication at the another mobile 
station of the first call and a receiving level L2 of the 
level measurement channel at this mobile station 1 of the 
second call are compared, and whether LI + o: ^ L2 holds or 
not is judged (step S14) . As a result of this comparison, 
when the receiving level L2 of the level measurement 
channel at this mobile station 1 of the second call is 
greater than the control frequency receiving level LI in 
the radio zone used for communication at the another mobile 
station of the first call by a prescribed margin a or more, 
the above described selected radio channel is assigned to 
this mobile station 1 (step S15), 

In the case where LI + cc > L2 as a result of the 
comparison at the step S14, that is when the receiving 
level L2 of the level measurement channel at this mobile 
station 1 of the second call is not greater than the 
control frequency receiving level LI in the radio zone used 
for communication at the another mobile station of the 
first call by a prescribed margin a or more, the radio 
channel control device 50 checks whether there is an unused 
radio channel in another currently used (or remaining) 
radio carrier for DCA or not (step S16) . In the case where 
there is an unused radio channel for DCA, an assignment 
possible radio channel is selected (step S17) and the 
processing from the step S14 on is repeated for this 
selected radio channel. In the case where an assignment 
possible radio channel cannot be detected in the already 
assigned radio carrier for DCA by this repetition, a new 
radio carrier for DCA is assigned by regarding this mobile 
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station 1 as the mobile station of the first call (step 
S18) . 

Also, in the case where there is no unused radio 
channel for DCA by the judg'ement at the step S12, a new 
radio channel for DCA is asslg^ned by regarding this mobile 
station 1 as the mobile station of the first call (step 
S20) . 

Note that, in the judgement as to whether an 
assignment is possible or not in the above described 
processing, the control frequency receiving level at the 
mobile station of the first call and the receiving level of 
the level measurement channel at the mobile station of the 
second call are compared, but instead of the control 
frequency receiving level at the mobile station of the 
first call that is used in that case, it is also possible 
to use the receiving level of the communication channel at 
the mobile station of the first call. 

Also, the receiving level L2 of the level measurement 
channel at the mobile station 1 of the second call that is 
used in the comparison at the step S14 is what is 
transmitted from this mobile station 1 to the radio channel 
control device 50 along with the communication request, and 
the control frequency receiving level LI in the radio zone 
used for communication at the another mobile station of the 
first call is the measured control frequency receiving 
level LI received from the another mobile station as the 
radio channel control device 50 requested the another 
mobile station to measure and return the control frequency 
receiving level LI In the radio zone used for 
communication. 

As described above, according to the second embodiment 
of the present invention, the radio channel control device 
receives the communication request from one mobile station 
along with the receiving level measurement result of the 
level measurement channel in the radio zone, judges whether 
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there Is another mobile station that Is carrying out 
communication by a radio channel In the identical radio 
carrier as a radio channel to be assigned to that one 
mobile station or not, compares the control frequency 
receiving level in the radio zone used for communication at 
another mobile station and the receiving level of the level 
measurement channel at that one mobile station in the case 
where there is another mobile station, and judges an 
assignment of the radio channel to that one mobile station 
according to this comparison result. Consequently, there is 
no need to set a large margin with respect to the required 
CIR for assignment at a time of assigning a radio channel 
to the first call by accounting for assignment to mobile 
stations of the second and subsequent calls, and it becomes 
possible to assign radio channels of a stable quality even 
to mobile stations of the second and subsequent calls 
without lowering the frequency utilization efficiency. 
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CLAIMS 



1. In a radio channel control device of a mobile 
communication system using: an autonomous distributed type 
channel selection scheme in which whether an assignment of 
a frequency/radio channel is possible or not is judged 
according: to a receiving: level of a level measurement 
channel at a mobile station, a radio channel assignment 
judgement method characterized by: 

storing and managing an optimal carrier-to- 
interference ratio (CIR) to be used as a threshold in 
judging whether the assignment of the frequency/radio 
channel is possible or not, in correspondence to each value 
that can be taken by the receiving level of the level 
measurement channel at the mobile station, in a table in 
advance ; 

receiving a communication request and a measurement 
result of the receiving level of the level measurement 
channel in a radio zone that is a target of the 
communication request, that are transmitted from the mobile 
station at a time of making the communication request; and 

adaptively selecting the optimal carrier-to- 
interference ratio (CIR) that is corresponding to a 
received receiving level measurement result from said 
table, and Judging whether the assignment of the 
frequency/radio channel is possible or not according to a 
selected carrier-to-interference ratio (CIR) . 

2. The radio channel assignment judgement method as 
described in claim 1, characterized by selecting an unused 
assignment candidate frequency/radio channel, requesting 
the mobile station to measure an interference receiving 
level of a selected assignment candidate frequency/radio 
channel and transmit a measurement result of the 
interference receiving level. Judging whether a received 
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Interference receiving level satisfies the optimal carrier- 
to-interference ratio (CIR) selected from said table or 
not, and assigning the selected assignment candidate 
frequency/radio channel if the received interference 
receiving level satisfies the optimal carrier-to- 
interference ratio (CIR) selected from said table, when the 
communication request and the measurement result of the 
receiving level of the level measurement channel are 
received from the mobile station. 

3. A radio channel control device of a mobile 
communication system using an autonomous distributed type 
channel selection scheme in which whether an assignment of 
a frequency/radio channel is possible or not is judged 
according to a receiving level of a level measurement 
channel at a mobile station, the radio channel control 
device characterized by having: 

a table for storing and managing an optimal carrier- 
to-interference ratio (CIR) to be used as a threshold in 
Judging whether the assignment of the frequency/radio 
channel is possible or not, in correspondence to each value 
that can be taken by the receiving level of the level 
measurement channel at the mobile station, in advance; 

a reception unit for receiving a communication request 
and a measurement result of the receiving level of the 
level measurement channel in a radio zone that is a target 
of the communication request, that are transmitted from the 
mobile station at a time of making the communication 
request; and 

a judgement unit for adaptively selecting the optimal 
carrier-to-interference ratio (CIR) that is corresponding 
to a received receiving level measurement result from said 
table, and judging whether the assignment of the 
frequency/radio channel is possible or not according to a 
selected carrier-to-interference ratio (CIR) » 
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4. The radio channel control device as described in claim 
3, characterized by further having an assignment unit for 
selecting- an unused assignment candidate frequency/radio 
channel, requesting the mobile station to measure an 
interference receiving level of a selected assignment 
candidate frequency/radio channel and transmit a 
measurement result of the interference receiving level, 
judging whether a received interference receiving level 
satisfies the optimal carrier- to-lnterference ratio (CIR) 
selected from said table or not, and assigning the selected 
assignment candidate frequency/radio channel if the 
received interference receiving level satisfies the optimal 
carrier-to-interference ratio (CIR) selected from said 
table, when the communication request and the measurement 
result of the receiving level of the level measurement 
channel are received from the mobile station, 

5. In a radio channel control device of a mobile 
communication system using a TDMA mobile communication 
scheme in which a plurality of radio channels are formed in 
a radio carrier by time division multiplexing the radio 
carrier and each one of a plurality of mobile stations uses 
a respective radio channel, a radio channel assignment 
judgement method characterized by: 

receiving a communication request and a measurement 
result of a receiving level of a level measurement channel 
in a radio zone that is a target of the communication 
request, that are transmitted from one mobile station at a 
time of making the communication request; and 

judging whether there is another mobile station that 
is carrying out communication by a radio channel in an 
identical radio carrier as a radio channel to be assigned 
to said one mobile station or not, and if there is said 
another mobile station, selecting an unused assignment 
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candidate radio channel while comparing a control frequency 
receiving level in a radio zone used for communication at 
said another mobile station and the receiving: level of the 
level measurement channel at said one mobile station, and 
judging an assignment of a radio channel to said one mobile 
station according to a comparison result. 

6. The radio channel assignment Judgement method as 
described in claim 5, characterized in that the judging 
step makes a request to said another mobile station to 
measure the control frequency receiving level in the radio 
zone used for communication and transmit a measurement 
result of the control frequency receiving level, receives 
the control frequency receiving level measured and 
transmitted by said another mobile station in response to 
the request, and compares a received control frequency 
receiving level and the receiving level of the level 
measurement channel at said one mobile station. 

7. The radio channel assignment judgement method as 
described in claim 5, characterized by assigning a selected 
unused assignment candidate radio channel to said one 
mobile station, if the receiving level of the level 
measurement channel at said one mobile station is greater 
than the control frequency receiving level in the radio 
zone used for communication at said another mobile station 
by a prescribed value or more at the judging step. 

8. A radio channel control device of a mobile 
communication system using a TDMA mobile communication 
scheme in which a plurality of radio channels are formed in 
a radio carrier by time division multiplexing the radio 
carrier and each one of a plurality of mobile stations uses 
a respective radio channel, a radio channel control device 
characterized by having: 
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a reception unit for receiving a communication request 
and a measurement result of a receiving level of a level 
measurement channel in a radio zone that is a target of the 
communication request, that are transmitted from one mobile 
station at a time of making the communication request; and 

a judgement unit for judging whether there is another 
mobile station that is carrying out communication by a 
radio channel in an identical radio carrier as a radio 
channel to be assigned to said one mobile station or not, 
and if there is said another mobile station, selecting an 
unused assignment candidate radio channel while comparing a 
control frequency receiving level in a radio zone used for 
communication at said another mobile station and the 
receiving level of the level measurement channel at said 
one mobile station, and judging an assignment of a radio 
channel to said one mobile station according to a 
comparison result. 

9, The radio channel control device as described in claim 
8, characterized in that the judgement unit makes a request 
to said another mobile station to measure the control 
frequency receiving level in the radio zone used for 
communication and transmit a measurement result of the 
control frequency receiving level, receives the control 
frequency receiving level measured and transmitted by said 
another mobile station in response to the request, and 
compares a received control frequency receiving level and 
the receiving level of the level measurement channel at 
said one mobile station, 

10. The radio channel control device as described in claim 
8, characterized by further having an assignment unit for 
assigning a selected unused assignment candidate radio 
channel to said one mobile station, if the receiving level 
of the level measurement channel at said one mobile station 
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is greater than the control frequency receiving level 
the radio zone used for communication at said another 
mobile station by a prescribed value or more at the 
judgement unit. 
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ABSTRACT 



A radio channel assignment judgement method and a 
radio channel control device in a mobile communication 
system, capable of preventing a rapid tolerance degradation 
with respect to the identical frequency interference 
associated with a degradation of a receiving level of a 
communication channel that is caused, for example, by a 
moving of the mobile station, are disclosed. Upon receiving 
a coimnunication request from a mobile station along with a 
measurement result of a receiving level of a level 
measurement channel, an unused assignment candidate 
frequency/radio channel is selected while a carrler-to- 
Interference ratio (CIR) that is corresponding to this 
receiving level is determined from a table, a measurement 
result of an interference receiving level of the assignment 
candidate frequency/radio channel is acquired from the 
mobile station, whether this interference receiving level 
satisfies the carrier-to-interference ratio (CIR) selected 
from the table or not is Judged, and a selected 
frequency/radio channel is assigned if it is satisfied. 
(FIG. 5) 
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Full name of third joint Invsntor, if any 
Tooru NAKAMURA 




TThird ioint inventors "sinnattife Dat6 
7tn? MM ArA^c4^^(;M October 4, 2000 


{±Rff \Ni 


Kanaa^Ma, Japan t>vwx 




Citizenship 
Japan 




Post Office Address 

6-4-23, Minamirinkan, Yamato-shi, 




Kanagawa, Japan 






Full name of fourth joint inventor, if any 




Fourth joint Inventor's signature Date 




Residence 




Citizenship 




Post Office Address 










Full name of fifth joint inventor, if any 




Fifth joint Inventor's signature Date 




Residence 


mm 


Citizenship 




Post Office Address 









Full name of sixth joint inventor, if any 




Sixth joint Inventor's signature Date 




Residence 


mm 


Citizenship 




Post Office Address 








(Supply similar information and signature for third and sub- 
sequent joint inventors.) 



Page 4 of 4 



8/97 



